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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device capable of outputting 
satisfactory pictures appropriately suppressing a noise signal which is 
superimposed on a video signal in accordance with its noise frequency 
component. 

SOLUTION: This display device has a variable filter part 1 1 for eliminating the 



noise signal superimposed on the video signal and converts video signals into 
pictures to output and display them. The variable filter part 1 1 obtains the 
frequency component of the noise signal superimposed on the video signal to 
change a filter characteristic based on the obtained frequency component of the 
noise signal. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the indicating equipment characterized by for said filter means to 
change a filter shape based on the frequency component of said noise signal 
acquired by said acquisition means by having a filter means for removing the 
noise signal on which the video signal was overlapped, and having an acquisition 
means acquire the frequency component of the noise signal on which it is an 
indicating equipment for carrying out and carrying out the display output of said 
video signal to an image, and said video signal was overlapped. 
[Claim 2] A clock generation means by which said acquisition means generates 
the clock of a frequency higher than said reference clock based on a reference 
clock, By sampling a noise signal based on the clock generated by said clock 
generation means with a sampling means to sample the noise signal on which 
said video signal was overlapped, and said sampling means The display 
according to claim 1 constituted by level detection means to detect the level of 
said noise signal, and detection means to detect the frequency component of 
said noise signal based on the level of said noise signal detected by said level 
detection means. 

[Claim 3] Said clock generation means is a display according to claim 2 which 
generates the clock of a frequency higher than said reference clock by carrying 
out multiplying of the reference clock. 

[Claim 4] Said clock generation means is a display according to claim 2 which 
generates the clock of a frequency higher than said reference clock by delaying a 
reference clock. 



[Claim 5] Said clock generation means is a display according to claim 2 which 
generates the clock of a frequency higher than said reference clock by deviating 
the phase of a reference clock. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the display for 
carrying out and carrying out the display output of the video signal to an image. 
[0002] 

[Description of the Prior Art] Before, in the personal computer of a common 
desktop mold, it has the main frame which has CPU, the indicating equipment 
which was connected to this, for example, is equipped with a liquid crystal display, 
and the keyboard connected to the main frame. 

[0003] In the main frame, with improvement in the speed of signal processing by 
CPU, various noises have occurred in the interior and many measures against a 
noise are taken corresponding to it. However, it is transmitted to an indicating 
equipment through a path cord, for example from the main frame, for example. 



since the gestalt is an analog signal, the video signal of RGB is superimposed on 
a noise signal by the video signal in many cases. 

[0004] In such a case, it is common to insert the filter for removing a noise 
between the main frame and a display. Drawing 10 is the outline block diagram 
showing the internal configuration of the conventional indicating equipment, and 
a connection configuration with the main frame. According to this drawing, the 
outline configuration of the indicating equipment 30 is carried out by the filter 
section 31 which consists of a low pass filter, the AD converter section 32, the 
PLL (phase locked loop) section 33, the data-processing section 34, the CPU 
section 35, and the display device section 36 that consists of a liquid crystal 
display. 

[0005] According to the configuration of this indicating equipment, a noise signal 
is removed by the filter section 31 and analog-to-digital conversion of the video 
signal transmitted through the path cord 41 from the main frame 40 is carried out 
in the AD converter section 32 based on the signalling frequency sent from the 
PLL section 33. Then, it is changed into a suitable picture signal in the data- 
processing section 34, and an image is displayed in the display device section 36 
by the command from the CPU section 35. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned 
filter section 31 is constituted by the low pass filter with which the cut off 
frequency was fixed, a removable noise signal will also be fixed to some extent. 
That is, although the frequency of a video signal in recent years had some which 
tend to be accelerated gradually, for example, exceed 200MHz, when using the 
filter with which the cut off frequency was fixed as mentioned above, while the 
noise component was removable depending on the cut off frequency, the 
frequency component of the video signal itself was also affected and the trouble 
of reducing the so-called slew rate had arisen. 

[0007] Moreover, generally with the main frame of a personal computer, the 
noise signal which has the frequency component which changes with the classes 



is outputted in many cases. Therefore, when the filter with which the cut off 
frequency was fixed as mentioned above was used, un-arranging [ that sufficient 
measures against a noise could not be taken for every main frame ] had arisen to 
the various main frames with which the noise signal which has a different 
frequency component is outputted. 

[0008] The invention in this application makes it the technical problem to offer the 
display which can be Invented under the above-mentioned circumstances, can 
control appropriately the noise signal on which a video signal is overlapped 
according to the frequency component, and can output a good image. 
[0009] 

[Description of the Invention] In order to solve the above-mentioned technical 
problem, the following technical means are provided in the invention in this 
application. 

[0010] The indicating equipment offered by the invention in this application has a 
filter means for removing the noise signal on which the video signal was 
overlapped, it has an acquisition means acquire the frequency component of the 
noise signal on which it is an indicating equipment for carrying out and carrying 
out the display output of said video signal to an image, and said video signal was 
overlapped, and said filter means is characterized by to change a filter shape 
based on the frequency component of said noise signal acquired by said 
acquisition means. 

[001 1] According to the gestalt of desirable operation, said acquisition means A 
clock generation means to generate the clock of a frequency higher than said 
reference clock based on a reference clock, By sampling a noise signal based on 
the clock generated by said clock generation means with a sampling means to 
sample the noise signal on which said video signal was overlapped, and said 
sampling means It is constituted by a level detection means to detect the level of 
said noise signal, and detection means to detect the frequency component of 
said noise signal based on the level of said noise signal detected by said level 
detection means. 



[0012] According to the gestalt of other desirable operations, said clock 
generation means generates the clock of a frequency higher than said reference 
clock by carrying out multiplying of the reference clock. 
[0013] According to the gestalt of other desirable operations, said clock 
generation means generates the clock of a frequency higher than said reference 
clock by delaying a reference clock. 

[0014] According to the gestalt of other desirable operations, said clock 
generation means generates the clock of a frequency higher than said reference 
clock by deviating the phase of a reference clock. 

[0015] If the frequency component of the noise signal on which a video signal is 
overlapped by the acquisition means is acquired according to this invention and 
that frequency component is fed back to a filter means, with a filter means, the 
frequency component of a noise signal will be removed by changing a cut off 
frequency based on the frequency component of a noise signal. Thereby, the 
noise signal on which a video signal is overlapped is appropriately removable 
according to the frequency component. Therefore, the image of good image 
quality can be displayed. 

[0016] Other descriptions and advantages of the invention in this application will 
become clearer by detailed explanation given to below with reference to an 
accompanying drawing. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the 
invention in this application is concretely explained with reference to an 
accompanying drawing. 

[0018] Drawing 1 is the perspective view showing the personal computer which 
applied the display concerning the 1st operation gestalt of the invention in this 
application. This personal computer is equipped with the main frame 1 which has 
CPU, and the indicating equipment 3 equipped with the display device section 2 
as a liquid crystal display and the keyboard 4 connected to the main frame 1. The 
main frame 1 and an indicating equipment 3 are connected through the path cord 



(not shown) for transmitting the video signal of RGB. 

[0019] Drawing 2 is the outline block diagram showing the electric configuration 
of the indicating equipment shown in drawing 1 . The indicating equipment 3 is 
constituted by the adjustable filter section 1 1 , the AD converter section 12, the 
PLL section 13, the peak detecting element 14, the counter section 15, the data- 
processing section 16, the CPU section 17, and the display device section 2 
shown in drawing 1 . In addition, the configuration of the display 3 shown in 
drawing 2 shall show the configuration about R signal among RGB codes, and it 
shall have the display 3 in the configuration to G signal, and the configuration to 
R signal in fact, respectively. 

[0020] The adjustable filter section 1 1 is for removing the noise signal on which 
the video signal which functions as a low pass filter and is transmitted from the 
main frame 1 is overlapped. In a detail, the adjustable filter section 1 1 removes 
the frequency component of a noise signal based on the cut off frequency which 
the cut off frequency was changed by changing resistance based on the 
frequency component of the noise signal detected in the counter section 15 
grade so that it might mention later, and was changed more. 
[0021] The PLL section 13 is for giving a sampling clock to the AD converter 
section 12. The PLL section 13 outputs more the sampling clock which increased 
multiplying of the frequency 8 times to a detail to the reference clock Tv which 
synchronizes with the period of an original video signal. In addition, the sampling 
clock outputted from the PLL section 13 is not restricted by 8 times the reference 
clock Tv. 

[0022] The AD converter section 12 changes into a digital signal the analog 
signal as the video signal which passed the adjustable filter section 1 1, or a noise 
signal based on the sampling clock sent from the PLL section 13. 
[0023] The peak detecting element 14 is for detecting the peak value of the level 
in the noise signal which was sampled by the AD converter section 12 and 
changed into the digital signal based on the command from the CPU section 17 
and on which the video signal was overlapped. 



[0024] The counter section 15 counts the time amount to the timing which the 
peak value detected next from the timing which the peak value of the noise signal 
detected by the peak detecting element 14 generated generated, thereby - the 
counter section 15 - the period of a noise signal - if it puts in another way, the 
frequency component of a noise signal is detectable. 

[0025] The data-processing section 16 changes into a picture signal the video 
signal changed into the digital signal in the AD converter section 12 based on the 
command from the CPU section 17. 

[0026] The CPU section 17 consists of a microcomputer and sends a processing 
activation signal to the AD converter section 12 and the data-processing section 
16. In addition, the processing in the peak detecting element 14 and the counter 
section 15 may be processed by the CPU section 17. 
[0027] Next, the operation in the above-mentioned configuration is explained. 
[0028] in the case of a horizontal scanning line, the video signal transmitted from 
the main frame 1 to an indicating equipment 3 is distinguished and outputted to 
the period T1 when the electrical-potential-difference value (about 0.7 VP-P) of 
about 1 law is outputted as an actual video signal, and the horizontal blanking 
interval T2 (for example, about Imicrosec) when a video signal is stopped based 
on Horizontal Synchronizing signal A, as shown in drawing 3 . He is trying to 
acquire the frequency component of the noise signal on which a video signal is 
overlapped with this operation gestalt in the horizontal blanking interval T2 when 
the video signal is not outputted. That is, since a video signal is not outputted 
within the period of a horizontal blanking interval T2, only a noise signal will be 
expressed. 

[0029] Moreover, even if it samples the noise signal on which a video signal is 
overlapped by the reference clock which synchronized with the video signal since 
the high frequency component is contained for example, it cannot detect the 
frequency component of a noise signal finely. Therefore, he is trying for the 
sampling clock which carried out multiplying of the reference clock frequency to 
detect the high frequency component of a noise signal by sampling a noise signal. 



And he is trying to remove a noise signal by changing the filter shape of the 
adjustable filter section 1 1 based on the frequency component of the noise signal 
searched for with the sampling clock of a frequency higher than a reference clock. 
[0030] If it states concretely, the PLL section 13 will output the sampling clock 
which increased multiplying of the reference clock Tv 8 times to the AD converter 
section 12, as shown in drawing 4 . In the AD converter section 12, a noise signal 
is sampled in the timing based on the sampling clock, namely, A-D conversion is 
performed, the level of the noise signal at the time of each sampling is acquired, 
and it outputs to the peak detecting element 14 of the next step. According to 
drawing 4 , the level of noise signals, such as "0", "1", "2", and is acquired by 
the sampling clock. 

[0031] In the peak detecting element 14, the timing in the peak period of the 
noise signal outputted based on the sampling clock is detected, and the detected 
timing is outputted to the counter section 15 of the lower berth. According to 
drawing 4 , "2" is detected as peak value among the level of a round term of a 
noise signal. 

[0032] In the counter section 15, based on the output from the peak detecting 
element 14, the timing at the time of two or more peak levels of a noise signal is 
acquired, the period of a peak level is counted by such timing, and a feedback 
output is carried out at the adjustable filter section 1 1 . According to drawing 4 , 
the timing of the output "2" detected by the peak detecting element 14 and the 
following timing of "2" are detected, and the period T of a peak level is counted. 
That is, the output of the counter section 1 5 will express the period T of the peak 
level of a noise signal, i.e., the frequency component of a noise signal. 
[0033] In the adjustable filter section 1 1 , the frequency component of the noise 
signal counted by the counter section 15 is fed back and inputted, and as shown 
in drawing 5 , the self cut off frequency fO is changed to the frequency fa lower 
than it or the frequency fb higher than it so that the frequency component may be 
removed. For example, when a video signal has about about 200MHz frequency 
component and the noise signal has about about 300MHz frequency component, 



the resistance component of self is changed and a cut off frequency fO is 
changed so that the frequency band more than the frequency of about about 
300MHz can be removed. Thereby, since the frequency component of a noise 
signal is removed, the video signal transmitted from the main frame 1 becomes 
the good thing by which noise signals were reduced. 

[0034] And the video signal which the video signal removed by the adjustable 
filter section 1 1 was changed into the digital signal from the analog signal by the 
AD converter section 12, and was changed into the digital signal is sent to the 
data-processing section 16. 

[0035] In the data-processing section 16, it is changed into a picture signal to 
carry out an image output by the display device section 4, and it sends after that 
the video signal changed into the digital signal to the display device section 4. In 
the display device section 4, an image is displayed based on the picture signal 
outputted from the data-processing section 16. 

[0036] Thus, according to this operation gestalt, by detecting the frequency 
component of a noise signal and feeding it back to the adjustable filter section 1 1 
with the sampling clock which is outputted from the PLL section 13 and which 
carried out multiplying of the reference clock, in the adjustable filter section 1 1 , a 
cut off frequency changes according to the frequency component of a noise 
signal, and the frequency component of a noise signal is removed. Thereby, the 
noise signal on which a video signal is overlapped is appropriately removable 
according to the frequency component. Therefore, the image of good image 
quality can be displayed. 

[0037] Moreover, since that frequency component can be detected, a cut off 
frequency can be changed according to it and it can be removed even if other 
main frames which output the video signal with which it was superimposed on the 
noise signal with which frequency components differ are connected to this 
indicating equipment 3, it can consider as a flexible indicating equipment. 
[0038] Next, the 2nd operation gestalt is explained. Although the noise signal 
was sampled with the above-mentioned 1st operation gestalt by using the PLL 



section 13 which carries out multiplying of the reference clock and outputs a 
sampling clock, he makes it output the sampling clock of a frequency higher than 
a reference clock, and is trying to sample a noise signal instead of this with the 
2nd operation gestalt using this sampling clock by delaying a reference clock. 
[0039] Drawing 6 is the block diagram showing the electric configuration of 
indicating-equipment 3' concerning the 2nd operation gestalt. If the configuration 
in this display 3* is the same as that of the 1st operation gestalt almost and a 
different part is explained, in display 3\ it has the PLL section 18 to which the 
reference clock Tv which synchronized with the period of a video signal is 
outputted, and the delay section 19 is formed in the latter part of the PLL section 
18. 

[0040] The delay section 19 is for outputting two or more reference clocks which 
were made to carry out predetermined time delay of the reference clock Tv 
outputted from the PLL section 18, and were delayed to the AD converter section 
12 to predetermined timing. 

[0041] According to this configuration, as shown in drawing 7 , the reference 
clock Tv outputted from the PLL section 18 is delayed n / 8 periods (n=1-8) every, 
and is changed and outputted to the sampling clock of a frequency higher than a 
reference clock Tv by the delay section 19. Then, a noise signal is sampled by 
the AD converter section 12 based on the above-mentioned sampling clock, and 
the frequency component of a noise signal is detected by the peak section 14 
and the count area 15. 

[0042] Therefore, also in this 2nd operation gestalt. based on the frequency 
component of a noise signal, a filter shape can change in the adjustable filter 
section 1 1 , and the frequency component of a noise signal can be removed 
certainly. Therefore, the same operation effectiveness as the above-mentioned 
1st operation gestalt can be done so. 

[0043] Next, the 3rd operation gestalt is explained. With the above-mentioned 1st 
operation gestalt, since the PLL section 13 which is made to carry out multiplying 
of the reference clock Tv, and outputs a sampling clock is used, while 



improvement in the speed of signal processing is attained, increase-ization of 
components cost will be caused. Therefore, he makes it output the sampling 
clock of a frequency higher than a reference clock, and is trying to sample a 
noise signal instead of this with the 3rd operation gestalt using this sampling 
clock by shifting the phase of a reference clock. 

[0044] Drawing 8 is the block diagram showing the electric configuration of 3" of 
indicating equipments concerning the 3rd operation gestalt. If the configuration in 
3" of this display is the same as that of the 1st operation gestalt almost and a 
different part is explained, in 3" of displays, it has the PLL section 20 which 
outputs 1/2 reference clocks to which 1 / 2 dividing of the reference clock Tv 
were carried out, and parallel connection of two or more phase delay sections 
21-24 is carried out to the PLL section 20. 

[0045] Two or more phase delay sections 21-24 The phase of 1 / 2 reference 
clocks The phase of the 1st phase delay section 21 which is not deviated, and a 
1/2 reference clocks It is constituted by the 4th phase delay section 24 for 
deviating 270 degrees of phases of the 3rd phase delay section 23 for deviating 
180 degrees of phases of the 2nd phase delay section 22 for deviating 90 
degrees, and a 1 / 2 reference clocks, and a 1 / 2 reference clocks. The four AD 
converter sections 12 are connected at the Gentlemen phase delay sections 21- 
24, respectively, and those outputs are connected to the peak detecting element 
14. Moreover, the output of the adjustable filter section 1 1 is connected to each 
AD converter section 12, respectively. In addition, in drawing 8 R> 8, the data- 
processing section 16, the display device section 2, and the CPU section 17 are 
omitted. Moreover, the number of the phase delay sections 21-24 is not restricted 
to four, 

[0046] According to this configuration, as shown in drawing 9 , from the 
Gentlemen phase delay sections 21-24, the sampling clock with which 90 
degrees of phases were deviated at a time is outputted to every pi/2 (half period). 
Therefore, in a round term of a reference clock Tv, a sampling clock is outputted 
to the same timing as the sampling clock currently outputted in the 1st operation 



gestalt. And these sampling clocks are inputted into each AD converter section 
12, a noise signal is sampled, and the frequency component of a noise signal is 
detected by the peak section 14 and the count area 15. 
[0047] Therefore, also in this 3rd operation gestalt, based on the frequency 
component of a noise signal, a filter shape can change in the adjustable filter 
section 1 1 , and the frequency component of a noise signal can be removed 
certainly. Therefore, the same operation effectiveness as the above-mentioned 
1st operation gestalt can be done so. Moreover, in this 3rd operation gestalt, 
since the sampling clock is generated, while high-speed signal processing is 
possible, without using the comparatively expensive PLL section 13 used in the 
1st operation gestalt, reduction of components cost can be aimed at. 
[0048] Of course, the range of this invention is not limited to the gestalt of 
operation mentioned above. For example, not only a liquid crystal display but 
CRT etc. is sufficient as the display device section 2. 
[0049] 

[Effect of the Invention] As mentioned above, if the frequency component of the 
noise signal on which a video signal is overlapped by the acquisition means is 
acquired according to the invention in this application and the frequency 
component is fed back to a filter means, with a filter means, the frequency 
component of a noise signal will be removed by changing a cut off frequency 
based on the frequency component of a noise signal. Since the noise signal on 
which a video signal is overlapped is appropriately removable by this according 
to the frequency component, the image of good image quality can be displayed. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the personal computer with which the 
display concerning the 1st operation gestalt of the invention in this application is 
applied. 

[Drawing 2] It is the block diagram showing the electric configuration of an 
indicating equipment. 

[Drawing 3] It is drawing showing the relation between a video signal and a 
synchronizing signal. 

[Drawing 4] It is drawing showing the relation between the noise signal in the 

configuration of the display shown in drawing 2 , and a clock. 

[Drawing 5] It is drawing showing the filter shape of the adjustable filter section. 

[Drawing 6] It is the block diagram showing the electric configuration of the 

indicating equipment concerning the 2nd operation gestalt. 

[Drawing 7] It is drawing showing the relation between the noise signal in the 

configuration of the display shown in drawing 6 , and a clock. 

[Drawing 8] It is the block diagram showing the electric configuration of the 

indicating equipment concerning the 3rd operation gestalt. 

[Drawing 9] It is drawing showing the relation between the noise signal in the 

configuration of the display shown in drawing 8 , and a clock. 

[Drawing 10] It is the block diagram showing the electric configuration of the 

conventional indicating equipment. 

[Description of Notations] 

1 Main Frame 



2 Display Device Section 

3 Display 

1 1 Adjustable Filter Section 

12 AD Converter Section 

13 The PLL Section 

14 Peak Detecting Element 

15 Counter Section 

16 Data-Processing Section 

17 The CPU Section 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 9] 



T 
Tv 
T 




[Drawing 7] 




Tv+g-Tv 
Tvt j-Tv 
Tv+|-Tv 
Tv+|tv 
Tv+^Tv 
Tv+ j-Tv 
Tv+|Tv 













■III 










1 



























t 


























\ ' 










1 








— 




i 


\ • 










\ ■ 








i 








1 










I ■ 




1 






1 


I i 


1 


I i 



i 



1 



[Drawing 8] 
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